Three new species of Lindsaea are described and illustrated from Mesoamerica: L. angustipinna 
Introduction
The species now known as Lindsaea (Lindsaya) Dryander ex Smith (1793: 413) were previously included with Adiantum Linnaeus (1753 Linnaeus ( : 1094 or Pteris Linnaeus (1753 Linnaeus ( : 1073 , but they were segregated by Dryander (1797: 39) based on its peculiar sori, that are elongate, continuous and parallel to the margin, and the indusia opening toward the outside margin. Although classification of the genus has been somewhat contentious in the past (Kramer, 1957b; Lehtonen et al, 2010) , most modern classifications place it in the Lindsaeaceae (Smith et al., 2006 and Christenhusz et al., 2011) . This new concept includes seven genera (Lindsaea, Nesolindsaea Lehtonen & Christenhusz (in Lehtonen et al. 2010: 336-337) , Odontosoria Fée (1852: 325) , Osmolindsaea (Kramer 1967: 560) Lehtonen & Christenhusz (in Lehtonen et al. 2010: 336-337) , Sphenomeris Maxon (1913: 144) , Tapeinidium (Presl 1851.) Christensen (1906: 631) and Xyropteris Kramer (1957b: 599) ). Just three of these genera have Neotropical representatives (Lindsaea, Odontosoria and Sphenomeris) (Kramer, 1957a) . Dryander (1797) included ten species in his description of Lindsaea. More species were added by several authors (e.g. Klotzsch 1844 , Fée 1852 ), but Kramer (1957a Kramer ( , 1970 Kramer ( , 1972a Kramer ( , 1972b Kramer ( , 1976 ) wrote a series of regional revisions of the Old and New World Lindsaeoid ferns centering around of the Lindsaea genus and putting taxonomic order. The American species (found principally in clade XIII of Lehtonen et al., 2010) are genetically similar and apparently recently diverged. However, morphological characteristics such as leaf architecture are usually sufficient to allow good diagnosis (Kramer 1957a , Moran 1995 . Kramer (1957a) monographed Lindsaea for the Neotropics and resolved several taxonomic and nomenclatural problems, but some inconsistencies remain, especially among the Mesoamerican species. For example, Kramer (1957a) considered Lindsaea moritziana Klotzsch (1844: 548) to be a form of L. stricta (Swartz (1788: 135) ) Dryander (1797: 42) var. stricta, whereas Moran (1995) included it as a synonym of L. stricta var. stricta and Mickel & Smith (2004) treated it as L. quadrangularis subsp. mexiae Mickel (in Mickel & Smith 2004: 367) . Kramer (1957a: 240) recognized some infra-specific taxa in Lindsaea lancea (Linnaeus (1763 (Linnaeus ( : 1557 ) Beddome (1876: 6) , that molecular data resolved as polyphyletic (Lehtonen et al. 2010) ; this aspect indicates that these infra-specific taxa may actually be distinct species.
Lindsaea is a pantropical genus with ca. 200 species (Lehtonen et al., 2010) . In tropical America, Kramer (1957a) noted the presence of 17 taxa, seven of which are in the northern part of South America. In turn Moran (1995) indicated that in Mesoamerica (from Chiapas, Mexico to Panama) ten taxa are present. Unlike Kramer (1957) , recognizes the presence of Lindsaea taeniata Kramer (1957a: 208) in Costa Rica and Panama (= L. venustissima Gómez (1982: 475) ) and indicates that L. portoricensis is a synonym for L. stricta. Mickel & Smith (2004) recognized four species in Mexico and described a new subspecies (L. quadrangularis subsp. mexiae).
The aim of this study is to present new taxa, resolve names and note new distributions in Lindsaea for Mesoamerica (tropics of Mexico to Panama). This taxonomic improvement is the result of regional revisions for the families Dennstaedtiaceae, Lindsaeaceae and Saccolomataceae (e. g. Flora de Costa Rica, Flora del Bajío and Flora de Jalisco, Mexico).
Materials and methods
The new taxa and new records here are the result of comparisons with specimens of other Mexican and Central American species, and a review of related species and keys from the Neotropics by Kramer (1957a) , Gómez & Arbeláez (2009) , Moran (1995) , Mickel & Smith (2004) , Murillo et al. (2008) , Smith (1989) and Tryon & Stolze (1989) . The examined specimens are deposited in the following herbaria CHAPA, CR, EAP, ENCB, FCMEX, IEB, K, MEXU, MO, UAMIZ, USJ, XAL (acronyms following Thiers 2016) . To ensure the correct application names, we examined original type material or digital type images as available (Jstor Global Plants (http://plants.jstor.org/)). It is important to consider that species of Lindsaea are somewhat difficult to define, especially by the uniformity of rhizome scales, the absence of indumenta in the blade surfaces and the more or less similar form of the last laminar segments. Thus, we took great care to consider all morphological characters in distinguishing species. Most of these morphological features were considered by Kramer (1957a) and Lehtonen et al. (2010) , such as the coloring and cross-sectional geometry of stipe, the architecture of blade or, the geometric shape and size correlation between segments, and the type of laminar reduction in the apical part of the blade. In making our decisions, we also considered recent molecular phylogenetic data available for Lindsaea (Lehtonen et al. 2010) . 
Taxonomic treatment
Lindsaea angustipinna A.Rojas & Tejero, sp. nov. (Fig. 1) Lindsaea angustipinna is similar to Lindsaea falcata but differs in having trapezoidal (vs. falcate) pinnae with apices that are perpendicular to the rachis in the middle and ending portion (vs. arching down to apex). Additionally, the terminal pinnae are lanceolate (vs. ovate) and 2-3 times longer than wide (vs. 1-1.8 times in L. falcata). Perennial terrestrial herb, rhizomes short-creeping, 1-2 mm in diameter, with fronds 1-3 (5) mm between them; rhizome scales 1-1.5 × 0.2-0.3 mm, dark brown to reddish-brown, entire, crisped in the middle portion; fronds 17-30 cm long, with vertical stipes, arching or inclined in the blades; stipes 9-21 cm long, at least the basal half atropurpureous; blades 9-19 × 2.5-4.3 cm, 1-pinnate, lanceolate-oblong to oblong; rachises stramineous or sometimes basally dark, quadrangular, with stramineous wings; pinnae 1.2-2.1 × 0.6-0.9 cm, commonly 2.5-3.5 times longer than wide, (5-)13-20 pairs, trapezoidal, perpendicular to rachis, continuous to distant a half of pinna broad (rarely more distant at blade base), the apical segments 2-3 times longer than wide, hastate and lanceolate; sori continuous along acroscopic and distal sides of pinnules, indusia 0. Notes:-Specimens of this species have been previously identified as Lindsaea lancea or L. arcuata. Lindsaea angustipinna differs from L. lancea by stipes being at least in lower half atropurpureous (vs. completely stramineous), 1-pinnate (vs. 2-pinnate) blades and segments 2.5-3.5 times longer than wide (vs. 1.8-2.5 times). Lindsaea angustipinna is easy to separate from L. arcuata, besides the colour of the stipe, by the presence of an apical subconform segment in the blade (vs. apex gradually reduced). Furthermore, L. angustipinna differs from L. mesoamericana (here described) and L. leprieurii Hooker (1846: 208) , by pinnae (= ultimate segments) that have straight basiscopic sides (vs. falcate or arching).
Lindsaea fuscopetiolata A.Rojas & Tejero, sp. nov. (Fig. 2)
Lindsaea fuscopetiolata is smilar to L. divaricata but differs in having an anadromic basal pinnule close to the primary rachis and the pinnae are therefore sessile (vs. petiolulate), blade apices that are pinnatifid with a very small terminal segment (vs. subconform, with a lanceolate, undulate, terminal segment), and more pinnules ((14-)20-32 pairs vs. 12-18(-26 pairs per pinna) that are subquadrangular (vs. rectangular) and 1.2-1.5 (vs. 2.0-2.6) times longer than wide. Perennial terrestrial herbs, rhizomes short creeping, 1.5-2.5 mm in diameter, with fronds every 1-3 mm distant between them; rhizome scales 1-3 × 0.2-0.4 mm, linear, brown-yellowish to brown, entire; fronds (15-) 28-90 cm long, erect; stipes (3-)12-57 cm long, brown to atropurpureous, lustrous, not angulate and not winged abaxially; blade 2-pinnate, deltate to ovate; pinnae (4-)8-15 × 1.2-1.7 cm, (1)2-8 pairs, linear, oblique, sessile, broadly at base, apically pinnatifid or with a small attenuate segment, uniformly spaced and alternates along the rachis, the apical pinnae longer; pinnules 0.5-0.8 × 0.4-0.6 cm, 1.2-1.5 times longer than wide, (14-)20-32 pairs, ascending, dimidiate except the basal ones; sori continuous along acroscopic margin and distal sides of segments; indusia ca. 0.5 mm broad, stramineous, slightly crenate. Notes:-Lindsaea fuscopetiolata is similar to L. divaricata in having brown to reddish brown stipes and rachises and ascending pinnae and pinnules, but it differs in the characters mentioned in the diagnosis. The pinnatifid apex of L. fuscopetiolata is similar to L. quadrangularis subsp. subalata Kramer (1957a: 190-191 ) (= L. subalata (Kramer) A. Rojas & Tejero, here combined), but L. fuscopetiolata differs in having brown to reddish brown and lustrous stipes and rachises (vs. brown and opaque), and shorter pinnules (5-8 mm vs. 8-18 mm long) that are 1.2-1.5 times longer than wide (vs. 2.0-2.7 times). Also L. fuscopetiolata has been confused with L. feei Christensen (1906: 393) by its short, sessile pinnae, but it differs in having brown to reddish brown and lustrous stipes and rachises (vs. stramineous and matte), more graduate pinnatifid blade apices (vs. subconform), more pinnule pairs ((14-) 20-32 pairs vs. 12-18 pairs), and pinnules with entire margins (vs. lobulated).
Lindsaea mesoamericana A.Rojas & Tejero, sp. nov. (Fig. 3) Lindsaea mesoamericana is similar to L. falcata Dryand. and L. leprieurii Hooker (1846: 208) Perennial terrestrial herbs, rhizomes long creeping, 2-3 mm in diameter, with fronds every 5-8 mm; rhizome scales 1-3 × 0.3-0.5 mm, cordate-ovate with aristate apices on the stipe bases to lineate-deltate with short hair-like apices on the rhizome tips, orange-reddish to reddish-brown or dark reddish, lustrous, clathrate or occluded; fronds 40-50 cm long, ascending to arching; stipes 13-25 cm long, 1/3-1/2 the length of fronds, dark brown to grayish in the rachis, sharply angular, winged abaxially in distal part; blades 1 or 2-pinnate (then with 2-5 conform pinnae: 1-4 lateral ones plus terminal one); the 1-pinnate frond parts (entire blade or apical pinna in 2-pinnate plants), linear-deltate, 16-30 × 4-6 cm, the apical ones with presence of a petiolule 2-3 cm long, with (15-)20-28 pairs of segments, that are contiguous but not overlapping, gradually reduced towards apex (the distal reduced 60-75 % with respect to proximal ones); segments dimidiate, dark green, glabrescent with scattered 2-3 celled subcapitate hairs on the abaxial surfaces (0.15 mm); basal segments 2-3 × 0.8-1 cm, falcate-trapezoid, short-petiolulate (1-1.5 mm), decurrently on the rachis and form an adaxial wing; distal segments rectangular-trapezoidal with acroscopic side perpendicular to rachis, proximal segments short divergent and distally round-truncate, subsessile; apical segment subconform, stretch tringle, equal to or larger than adjacent lateral segment; lateral pinnae in 2-pinnate plants ascending 35-45º, narrowly lanceolate, anadromic, with a small basal acroscopical pinnule, subaxillar, flabellate (cuneate), 2-3 proximal segments reduced, quadrangular, subsequent segments rectangular-arched; pinnules with a thickened strand of elongate cells runs along the margin, highlighted veins, the primary forked sympodially 3-4 times; sori continuous, parallel and close to acroscopic margin; indusium 0.5 mm wide, entire, green.
etymology:-The name of the new species refer to its known distribution. Distribution:-Known from Mexico to Panama at (0-)300-600(-1050) m, in the understory of tropical rain forest. GUATEMALA. Chimaltenango: 1937 Chimaltenango: -1941 Notes:-In the herbarium, most specimens of this species have been determinated previously as Lindsaea lancea. Linnaeus (1753) hastate-triangular shaped, oblong, acute" . This description does not correspond to L. mesoamericana here described, because it is primarily one-pinnate or 2-pinnate with one (two) pair of pinnae at the base, the blade is gradually reduced, and the apical segment varies between lanceolate to flabellate but not hastate and large. While medial segments of Lindsaea mesoamericana are recurved, the two or three basal pairs are distinctively arched. The Linnaean description is also not consistent with the type of L. falcata Venezuela) , a name used in infraspecific combination of L. lancea, since it is 1-pinnate, the blade is suboblong with few leaflets, and the basal ones are strongly falcate (the apical segment are similar to that described by Linnaeus) . Lindsaea mesoamericana differs from L. lancea by its 1 or 2-pinnate (vs. full 2-pinnate) blades, pinnules that are up to three times longer than wide (vs. ca. 2-2.5 times longer than wide), the basal and medial segments that are commonly falcate and curved down at apex (vs. pinnae with basiscopic side perpendicular to ascending with respect to rachis), the distal segments that are slightly or not reduced (vs. distal ones about 1/2 the size of the lower ones) and strongly asymmetric (vs. symmetric) terminal segment. For differences with L. leprieurii see the notes under that species. Lindsaea mesoamericana is the most common species in Mesoamerica and is easily distinguished from other species in this area by the following combination of characters: blades (or terminal pinna in 2-pinnate specimens) with larger basal segments strongly recurved (falcate), towards the apex reduced in size and less recurved, ending in a subconform apical segment; lamina olive (dark green); stipe and rachis brown. The green wings along the rachis facilitate the recognition. (Kramer) A.Rojas & Tejero, stat. nov. Basionym: Lindsaea quadrangularis subsp. subalata Kramer (1957a: 190) .Type:-COSTA RICA. San José: from the vicinity of El General, Skutch 2241 (holotype US; isotypes K, MO, NY, S-PA) Distribution:-Southern Mexico to Panama.
Lindsaea subalata
Note:-According to Kramer (1957a) , this taxon is easily distinguishable from the other sub-species of Lindsaea quadrangularis by blades being gradually reduced (vs. slightly reduced in L. quadrangularis subsp. terminalis Kramer (1957a: 192) ), spores trilete (vs. monolete in L. quadrangularis subsp. quadrangularis) and stipe reddish brown to dark (vs. stramineous in L. quadrangularis subsp. antillensis Kramer [1957a: 194] . Also, the status change considered here is based on the geographical distribution, as this taxon is typically Mesoamerican (vs. West Indies L. quadrangularis subsp. antillensis, and southeast Brazil and Paraguay in L. quadrangularis subsp. terminalis and L. quadrangularis subsp. quadrangularis).
The other subspecies need to be raised to species status. Hooker (1844: 214 Distribution:-Mexico, Guatemala, Honduras, Greater Antilles and South America.
Lindsaea horizontalis
Notes:- Kramer (1957a) and Moran (1995) considered this taxon as a form of Lindsaea stricta (L. stricta var. stricta fo. moritziana. Mickel (in Mickel & Smith 2004) indicates that it is closest to L. quadrangularis (and form a new subsp.= L. quadrangularis subsp. mexiae). However, it is obvious that the characters of L. moritziana are sufficiently divergent from both L. stricta and L. subalata (= L. quadrangularis subsp. subalata) (see key). Lindsaea moritziana has fewer pinnae pairs (2-3 pairs vs. (2-)4-7 pairs), and fewer pinnules (12-18 pairs vs. 20-30(-40) pairs), that are shorter (5-6 mm long vs. 8-17 mm long), proportionally (1.2-1.5 times longer than wide vs. 2-3 times), and ending in an ovate to deltate segment (vs. pinnatifid). This species is likely more closely related to L. brasiliensis Desvaux (1811: 330) (= L. stricta var. parvula Kramer, 1957a: 230) based on its stramineous axes and small number of pinnae pairs, but it differs in having fewer (12-18 vs. (15-) 25-50) pinnule pairs with an ovate to deltate terminal segment (vs. pinnatifid).
The presence in Jalisco, Mexico of this species (Mexia 1837 IEB!, NY!, etc.) is the northernmost distribution of the genus.
New distributional records:
Lindsaea cubensis Underwood & Maxon (1907: 336) . Type:-CUBA. Villa Clara: Cuba Occ., Loma Pelado, 1859-1860, C. Wright 3947 (holotype: NY-00127167!; isotypes: B-20 0141631!, GH-00021502!, GH-00359569!,
